Background: Physical inactivity is a modifiable risk factor for obesity, diabetes, cardiovascular diseases, and certain types of cancer. This study aimed to investigate the patterns and demographic correlates of physical activity in Iran. Methods: The data collected through the third national surveillance of risk factors of noncommunicable diseases (SuRFNCD-2007) on 4120 adults were studied. Physical activity was assessed by the global physical activity questionnaire (GPAQ) in domains of work, commuting and recreation. Participants were categorized into low, moderate and high activity categories. Total physical activity (TPA) was calculated using metabolic equivalents (MET). Results: 40% of Iranian adults (31.6% of men and 48.6% of women) belonged to the low physical activity category. The median value of TPA was 206 (342 in men and 129 in women) MET-minutes/day. Physical activity at work, commuting and recreation contributed to 71%, 20% and 9% of TPA, respectively. Approximately 15% of Iranian adults (4.7 million people) do not have any physical activity in any of the 3 studied domains. Conclusions: Physical inactivity is common in Iran, particularly in females and in the older age groups. Preventing a rapid growth of conditions such as diabetes and cardiovascular diseases requires health programs with more focus on physical activity.
Physical inactivity is one of the leading preventable causes of death worldwide 1,2 and a modifiable risk factor for a number of increasingly common chronic disease conditions such as obesity, cardiovascular disease, and type 2 diabetes. [3] [4] [5] [6] Recent improvements in living standards have had, besides their beneficial effects, negative consequences in terms of decreased physical activities and inappropriate dietary patterns, and have sometimes led to increased prevalence of chronic diseases. 1, 7 Iran, a developing country, is experiencing a rapid phase of urbanization and industrialization and is under both social and economic transition. This rapid transition 8 has been accompanied by changes in nutritional habits and physical activity, 9 and increase in the prevalence of noncommunicable diseases such as hypertension 10 and diabetes. 11 A recent study conducted in the north of Iran showed that approximately 60% of individuals aged 20 to 70 years had less than 1 hour of physical exercise per week, about 65% had low levels of activity at work, and nearly 57% had very low levels of leisure time physical activity. 12 Unfortunately, the lack of large-scale reliable information on the prevalence of physical inactivity in Iran has made policymakers unable to design appropriate evidence-based programs to reduce physical inactivity. Importantly, there is evidence for the effectiveness of community-based lifestyle intervention programs in improving physical activity patterns. A recent 4-year program of this kind in Isfahan (a large province of Iran) led to an increase in leisure time activity levels. 13 This study is the first attempt to determine the prevalence of physical inactivity in Iran, and further explore its patterns in different domains (work, commuting and recreation), different sexes, different age groups and different residential areas. National data on overall levels of physical activity across different domains have never been reported. We used the data collected by the third national surveillance of risk factors of noncommunicable diseases (SuRFNCD-2007) . We have already reported the national prevalence of diabetes 11 and hypertension 10 using the data of the first survey conducted in 2005. Assessment of physical activity was based on the global physical activity questionnaire (GPAQ), 14 which is recommended by the World Health Organization (WHO) as an international standard questionnaire.
Methods

Study Population
SuRFNCD-2007, which was carried out in 2007, is the third Iranian national survey of risk factors of noncommunicable diseases. Details of the survey can be found elsewhere. 15 We used the data collected in the survey in the current study. The survey included a cluster sampling scheme by which 5000 Iranian adults aged 15 to 64 years were selected using postal codes across the country. We had 2 males and 2 females in each age category (15-24, 25-34, 35-44, 45-54 , and 55-64 years). Each provincial sample was proportional in size to the total population of that province [eg, 51 (1,020 participants) clusters from Tehran (the largest province) and 2 (40 participants) clusters from Ilam (the smallest province)]. Household interviews and physical examinations were performed by trained nurses who were matched in gender with the interviewees. Interviewers were instructed on details of conducting the interviews by the NCD team experts who participated in a 1-day workshop in Tehran before the commencement of the survey. A Persian translation of the questionnaire was used. Written informed consent was obtained from all participants before inclusion in the study. The protocol for both SuRFNCD-2007 and the current study were approved by the Iran's Center for Disease Control (CDC).
Anthropometric and Sociodemographic Data
Weight and height of participants were determined in light clothing and without shoes. Portable calibrated electronic weighing scales and inflexible bars were employed. Waist circumference was measured using constant tension tape at the end of a normal expiration with arms relaxed at the sides, and at the midpoint between the lower part of the last rib and the top of the hip on the midaxillary line. The body mass index (BMI; kg/m 2 ) was calculated by the Quetelet formula and obesity was defined as BMI > 30 kg/m 2 . Central obesity was defined as a waist circumference > 88cm for females and >102cm for males. 16 Participants were asked to specify their main occupation (governmental employee, nongovernmental employee, self employed, or others) over the past 12 months. They were also asked whether they were under the cover of any health insurance service.
Physical Activity Data
The global physical activity questionnaire (GPAQ) is a standardized questionnaire developed by WHO as a physical activity surveillance instrument. 14 We used our translation of the second version of GPAQ in the survey. The nurses who performed interviews had been trained to verbally administer the GPAQ translated questions and fill the forms in an unbiased manner. GPAQ includes 16 questions about various aspects of physical activity in a typical week. Specifically, physical activity is evaluated in 3 domains: work (including household chores), commuting (respondents report the number of days in a typical week and amount of time in a typical day they walk or bicycle to get to and from places), and recreational activities. Show-cards are used to illustrate typical physical activities for each of the domains to participants. The intensity (ie, vigorous or moderate) of activity in each domain and the time spent on sedentary behaviors (eg, sitting, watching TV) are also determined.
Metabolic equivalents (MET), the ratio of a person's working metabolic rate relative to the resting metabolic rate, were used to measure energy expenditure. One MET is the energy cost of sitting quietly, and is equivalent to a caloric consumption of 1 kcal/kg/hour. Caloric consumption is 4 times as high when being moderately active, and 8 times as high when being vigorously active. For the analysis of the GPAQ data, 4 METs are assigned to the time spent in moderate activities (including transportrelated activity), and 8 METs to the time spent in vigorous activities to determine overall energy expenditure. Total physical activity (TPA) was calculated by adding all MET × minutes for moderate-or vigorous-intensity physical activity performed at work, commuting and recreation.
Physical activity was classified as one of the 3 categories based on the GPAQ analysis framework: 1) High: a person reaching any of the following criteria is classified in this category:
• Vigorous-intensity activity on at least 3 days a week achieving a minimum of at least 1,500 METminutes per week, or • Seven or more days of any combination of walking, moderate-or vigorous intensity activities achieving a minimum of at least 3,000 MET-minutes per week. 2) Moderate: a person not meeting the criteria for the "high" category, but meeting any of the following criteria is classified in this category:
• Three or more days of vigorous-intensity activity of at least 20 minutes per day, or • Five or more days of moderate-intensity activity (including walking) of at least 30 minutes per day, or • Five or more days of any combination of walking, moderate-or vigorous intensity activities achieving a minimum of at least 600 MET-minutes per week. 3) Low: a person not meeting any of the above mentioned criteria falls in this category.
Statistical Analysis
The dataset was screened by 2 of the authors for inconsistencies, missing values, and implausible values. Such cases were excluded from analysis based on the guidelines provided by GPAQ. We carried out a complex sample survey analysis using SPSS 16 for Windows (Chicago, IL, USA), and weighted the data for sex, age, and residential area (urban/rural) strata according to the population of Iran in 2006. Design-based chi square analysis was used to compare prevalence rates in different groups. General linear modeling was used to compare the adjusted variables across physical activity categories. Continuous variables are expressed as mean ± standard error of mean (SEM). P < .05 was considered statistically significant.
Results
We had 767 individuals who were either nonresponders or younger than 25 years of age. These individuals were excluded, the latter group because of rapid changes in a number of anthropometric measures (such as BMI) between 15 and 25 years of age. The data of an additional 113 individuals were not analyzed. These cases were those with implausible values or missing data, and were excluded from analysis. The data collected from the remaining 4120 individuals (aged 25-64 years) were analyzed. Demographic characteristics of participants are presented in Table 1 . After extrapolation to the Iran's population in 2006, 40.0% (12.5 million), 24.7% (7.7 million) and 35.4% (11.1 million) of individuals were classified into low, moderate, and high physical activity categories, respectively. With advancing age, the percentage of individuals belonging to the low (high) physical activity category increased (decreased) significantly (P < .001). Females (P < .001) and residents of urban areas (P < .001) tended to belong to the low category ( Table 2 ). The prevalence both of obesity (18.0 ± 1.5%, 22.3 ± 1.6%, 25.9 ± 1.6%) and central obesity (24.0 ± 2.0%, 36.1 ± 2.5%, 42.0 ± 2.4%) increased from high to moderate to low physical activity categories (P < .001). The prevalence rate of smoking (17.6 ± 1.5%, 12.1 ± 1.4%, 12.3 ± 1.5%; P < .001) and health insurance coverage (77.2 ± 1.7%, 75.0 ± 1.9%, 74.2 ± 1.8%; P = .331) showed declining trends from high to low physical activity categories. The percentage of government employees (12.4 ± 1.6%, 14.6 ± 1.6%, 9.1 ± 1.0%; P = .007) did not have a clear trend across physical activity categories, whereas that of nongovernment employees (7.4 ± 1.2%, 4.8 ± 0.8%, 4.0 ± 0.9%; P = .024) dropped from high to moderate to low physical activity categories.
As presented in Table 3 , TPA and physical activity duration in domains of work, commuting and recreation were 623.2 ± 25.5 MET × min/day (median: 205.7), 83.6 ± 3.3 min/day (median: 0), 30.7 ± 0.9 min/day (median: 12.9) and 9.6 ± 0.6 min/day (median: 0), respectively. TPA and physical activity duration at work were significantly lower in older age groups, in females, and in e Standardized for age, sex and residential area. 1 The trends observed for age were significant at P < .001 in low and high categories.
2 P value is for the association between physical activity categories and sex 3 P value is for the association between physical activity categories and residential area ** P < .01; *** P < .001.
urban residents. In the recreation domain, physical activity duration was significantly lower in older age groups and in females. The duration of physical activity at the commuting domain was significantly lower in females and urban residents. Physical activity at work had the largest contribution (71.6%, compared with activity in other domains) to TPA, regardless of age, sex, and residential area. Figures 1 and 2 show detailed analysis regarding sedentary behaviors and different intensities of physical activity. According to our results, Iranian adults spend approximately 4 hours (239.16 ± 3.06 min; median = 210.0 min) per day in sedentary behaviors and the mean duration of their vigorous-and moderate-intensity activity is about 0.5 hour (31.93 ± 3.14) and 1.5 hour (91.95 ± 2.60) per day, respectively. Remarkably, the duration of vigorous-intensity activities was only 4.9 ± 0.7 min/ day in women (vs. 58.1 ± 5.3 min/day in men, P < .001).
The median values were 0 in both women and men. The duration of moderate-intensity activity was 72.2 ± 2.2 min/day (median: 30.0) in women (vs. 111.1 ± 4.4 min/ day, median: 45.7 in men, P < .001). The duration of both vigorous-(49.82 ± 8.66 min/day in rural vs. 24.85 ± 1.85 min/day, in urban areas; P < .05) and moderate-intensity (104.08 ± 5.06 min/day in rural vs. 87.16 ± 3.13 min/day in urban areas; P < .05) activity was significantly higher in rural areas. The median duration of vigorous-intensity activity was 0 min/day in both rural and urban residents.
The median duration of moderate-intensity activity was 37.59 min/day in rural and 34.29 min/day in urban residents. Figure 1B presents the mean daily duration of different intensities of physical activity across age groups. The median values for sedentary behaviors across increasing age groups (25-34, 35-44, 45-54 , and 55.64 years old) were respectively 180 min/day, 180 min/day, 220 min/day, and 240 min/day. For moderate-intensity activity, these numbers were 38.6 min/day, 38.6 min/ day, 34.3 min/day and 30.0 min/day, respectively. For vigorous-intensity activity, the median duration was 0 min/day in all age groups.
More than 3 quarters (76.1 ± 1.2%) of Iranians corresponding to 23.9 million people were estimated to have no vigorous-intensity activity, with a significant gender-specific pattern (61.3 ± 1.5% vs. 91.2 ± 0.7% for men and women, respectively; P < .001). In addition, we estimated that approximately half (50.0 ± 0.08%) of Iranian adults corresponding to 15.7 million people have no physical activity at work. Individuals with no physical activity in commuting and recreation constituted 31.0 ± 0.1% (9.7 million people) and 74.8 ± 0.9% (23.5 million people) of the population, respectively. Taken together, approximately 15% (14.8 ± 0.6% in total; 13.2 ± 0.9% in men vs. 16.6 ± 1.1% in women; P < .001) of Iranian adults, corresponding to 4.7 million people, are estimated by our results to have no physical activity in any of the 3 domains of work, commuting and recreation. The trends observed for age were significant at P < .001 for TPA and domains of work and recreation. 
Discussion
Using an international questionnaire, the patterns of physical activity and its important demographic correlates were evaluated in the adult population of Iran. Overall, 40.0% of our adult population is in the low physical activity category. Previous studies have used different questionnaires, complicating interstudy comparisons. For example, different questionnaires have been used, to determine the prevalence of physical inactivity, in national surveys of US 17 and UK. 18 According to the results of these studies, the prevalence of physical inactivity was estimated to be 50.3% in men and 53.3% in women in the US and 60% in men and 72% in women in the UK. There are important differences between these questionnaires in their general structure, physical activity domains, and definition of inactivity. Their results are therefore not comparable with ours. Given such methodological inconsistencies, the WHO has recently developed GPAQ and has recommended it as a practical and standard questionnaire to make interpopulation and within-population assessments more feasible. However, as GPAQ is only a few years old, reports using this questionnaire are limited. One such recent study, conducted in urban Vietnam, reported the prevalence of low physical activity to be 43.8%, which is very close to our prevalence rate. 19 The short version of the International Physical Activity Questionnaire (IPAQ) has been used in previous work to make interpopulation comparisons. 20 The prevalence of physical inactivity in 51 mainly low-and middle-income countries which participated in the World Health Survey showed that overall 17.7% of the pooled sample (age range: 18-69 years) were inactive. 21 The prevalence of physical inactivity in the 3 Eastern Mediterranean countries [United Arab Emirates (39.5%), Pakistan (13.5%) and Tunisia (11.5%)] that participated in the survey was lower than our estimate. The short version of IPAQ was also used in the Eurobarometer study performed in 15 European countries. The overall prevalence of physical inactivity was 31.4% in this study. 22 France was the only country with a prevalence of physical inactivity (43.1%) higher than our estimate for Iran. Even though IPAQ and GPAQ have similar structures and use rather similar cut points to categorize physical activity, one cannot claim their comparability before strong evidence has been collected. 23 The major difference between these 2 questionnaires is that while IPAQ assesses physical activity using 7 items, it is assessed in GPAQ in 3 domains, 6 subdomains, and with 16 items. Taking benefits of this advantage, we showed that Iranians have physical activity mostly at work and commuting. This finding is consistent with the results from other developing countries. 19, 24, 25 A survey, conducted in Iran in 2005, suggested that more than 65% of Iranian adults have less than 10 minutes of physical activity and less than 8% have some sort of vigorous-intensity activity in their daily free time. 9 Women were significantly less active than men in the current study, in agreement with the results from other developing countries (eg, Saudi Arabia, 26 China, 27 and Albania 28 ). The higher prevalence of physical inactivity in Iranian women is possibly related to their lower income, their role as care-givers to other family members in the house (leaving very limited time for physical activity) and cultural issues which restrict the participation of women in certain types of physical activity. 29 The prevalence of inactivity increased with age, similar to the situation in the majority of the 51 countries studied by Guthold et al 21 as well as other reports. 26, 27 We demonstrated a significant positive association between physical inactivity and both obesity (measured by BMI) and central obesity (measured by waist circumference). Physical inactivity and obesity have been proposed to form a self perpetuating vicious cycle. 30 Obesity itself has well-known associations with dyslipidemia and hypertension, thus predisposing to chronic diseases such as cardiovascular diseases. The resulting disability would in turn predispose to further physical inactivity and weight gain 31, 32 Therefore, physical inactivity can be regarded as a major modifiable risk factor for many chronic diseases. [33] [34] [35] This study is the first report of the prevalence of physical inactivity in Iran. Assessment of physical activity in the 3 domains of work, commuting, and recreation based on an international questionnaire makes our study unique. However, our findings might have been negatively influenced by the possibility of recall bias associated with questionnaire-based studies. This problem possibly occurred more commonly with physical activity questions (eg, the amount of time spent in a certain domain) and when less educated individuals were interviewed. The feeling of tiredness that commonly accompanies the stressful life of large cities may have caused biased reports of low activity. In addition, social desirability could have led to over-reporting of physical activity. The other limitation of our study is that the translation for GPAQ which was used in our survey might have introduced an additional source of bias to our results. For example, because of language differences, we had to explain some GPAQ questions more than others to make them equally comprehensible to the participants, who might have wrongly interpreted our emphasis as relative importance of the particular question. We are currently in the process of validating of the translated questionnaire. Finally, the reliability and validity of GPAQ measures may be different between rural and urban areas, as has been shown for the IPAQ questionnaire. 36 In conclusion, physical inactivity has a strikingly high prevalence in Iran, particularly among women. Given the rapid urbanization of our society and the high rate of technology flow, the prevalence of physical inactivity may well increase in near future. To overcome this unfavorable situation, national programs must be formulated based on large-scale population-based studies. Based on our results, women and the elderly are the 2 least active groups in our country, and should therefore be a major focus of public health programs.
